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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-22 and 62, drawn to a system for detecting target molecules, 
classified in class 422, subclass 57. 

II. Claims 23-38, drawn to a method, classified in class 435, subclass 7.1 . 

III. Claims 39-40, drawn to a method, classified in class 435, subclass 287.9. 

IV. Claims 41-58 and 63, drawn to a system, classified in class 422, subclass 
83. 

V. Claims 59-61 , drawn to a microcantilever, classified in class 422, subclass 
99. 

VI. Claims 64-82, drawn to a system for detecting target molecules, classified 
in class 422, subclass 68.1. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 



Page 2 



Application/Control Number: 1 0/71 5,01 7 Page 3 

Art Unit: 1641 

806.05(e)). In this case the apparatus as claimed can be used in the materially different 
process of liquid filtration, wherein a flow of liquid sample is applied over the surface of 
the sensors and the probe molecules bind to associated target molecules, thereby 
removing the target molecules from the flow of liquid sample and filtering the liquid 
sample. 

This relationship also applies to Groups I and III. 

3. Inventions I and IV-VI are unrelated. Inventions are unrelated if it can be shown 
that they are not disclosed as capable of use together and they have different modes of 
operation, different functions, or different effects (MPEP § 806.04, MPEP § 808.01). In 
the instant case the different inventions have different modes of modes of operation and 
different functions. 

Group I is a system with the limitations of an optical detector and wherein the 
property of the reflected beam of light is an intensity of at least a portion of an 
interference pattern, which are not limitations in Groups IV-VI. 

Group IV is a system with the limitations of a sensor base portion, plurality of 
access channels, wherein each of the plurality of access channels is associated with 
one of the plurality of regions, and wherein the plurality of access channels share a 
common outlet, which are not limitations in Groups I and V-VI. 

Group V is a microcantilever with the limitation of a microcantilever body, which 
is not a limitation in Groups I, IV, and VI. 
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Group VI is a system with the limitations of an array of microsensors, an optical 
detector array configured to simultaneously detect the position of each of the 
microsensors, and wherein the optical beam is a collimated beam of laser light, which 
are not limitations in Groups I and IV-V. 

Therefore, Groups I and lll-V have different modes of operation and different 
functions that distinguish them as unrelated inventions. 

4. Inventions II and III are unrelated. Inventions are unrelated if it can be shown 
that they are not disclosed as capable of use together and they have different modes of 
operation, different functions, or different effects. (MPEP § 806.04, MPEP § 808.01 ). In 
the instant case the different inventions have different modes of operation and different 
functions. Group II is a method with the limitation wherein each of the plurality of 
sensors is functionalized to detect a different target material, which is not a limitation in 
Group III. Group III is a method with the limitation wherein each of the plurality of 
sensors is functionalized to detect the same target material, which is not a limitation in 
Group II. 

Therefore, Groups I Mil have different modes of operation and different functions 
that distinguish them as unrelated inventions. 

5. Inventions II and IV are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
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claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatus as claimed can be used in the materially different 
process of liquid filtration, wherein a flow of liquid sample is applied over the surface of 
the sensors and the probe molecules bind to associated target molecules, thereby 
removing the target molecules from the flow of liquid sample and filtering the liquid 
sample. 

This relationship also applies to Groups II and V-VI. 

6. Inventions III and IV are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatus as claimed can be used in the materially different 
process of liquid filtration, wherein a flow of liquid sample is applied over the surface of 
the sensors and the probe molecules bind to associated target molecules, thereby 
removing the target molecules from the flow of liquid sample and filtering the liquid 
sample. 

This relationship also applies to Groups III and V-VI. 

7. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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In addition, because these inventions are distinct for the reasons given above 
and the search required for each of Groups l-VI is not required for the other Groups, 
restriction for examination purposes as indicated is proper. 

Group I is a system which requires searching for an optical detector and wherein 
the property of the reflected beam of light is an intensity of at least a portion of an 
interference pattern, which are not required searches for Groups I l-VI. 

Group II is a method with required searching for the limitations wherein each of 
the plurality of sensors is functionalized to detect a different target material, rejecting 
individual pixel values, and applying a gain factor algorithm, which are not required 
searches for Groups I and lll-VI. 

Group III is a method with required searching for the limitation wherein each of 
the plurality of sensors is functionalized to detect the same target material, which is not 
a required search for Groups Ml and IV-VI. 

Group IV is a system with the limitations of a sensor base portion, plurality of 
access channels, wherein each of the plurality of access channels is associated with 
one of the plurality of regions, and wherein the plurality of access channels share a 
common outlet, which are not limitations in Groups l-lll and V-VI. 

Group V is a microcantilever with the limitation of a microcantilever body, which 
is not a limitation in Groups l-IV, and VI. 

Group VI is a system with the limitations of an array of microsensors, an optical 
detector array configured to simultaneously detect the position of each of the 
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microsensors, and wherein the optical beam is a collimated beam of laser light, which 
are not limitations in Groups l-V. 

8. During a telephone conversation with David Heckadon on 22 March 2005 a 
provisional election was made without traverse to prosecute the invention of Group VI, 
claims 64-82. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 1-63 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

9. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 

Drawings 

1 0. Figures 2A-B should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
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any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

The instant figures are depicted in Wu et al (PNAS, 2001 ), which is cited in the 
IDS filed 12 October 2004. In addition, any other figures in the drawings that have been 
published in the prior art must also be designated by the same legend. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 69 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The instant claim recites the term "stiffened 
portion" in line 2. However, the specification does not include this term and the 
drawings do not indicate any portion of the microsensors that would comprise this 
limitation. Since the instant claim is classified as "New" and was not submitted on the 
same date as the filing date of the application, the instant term is considered to be new 
matter. 
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Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date o^application for patent in the United 
States. 

12. Claims 64-73, 77-80, and 82 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Fritz et al. (Science, 2000). 

Fritz et al reference teaches eight cantilevers in a microfabricated silicon 
cantilever array (i.e. array of microsensors; membranes linear array; two-dimensional 
array), each cantilever functionalized on one side with a different oligonucleotide base 
sequence (i.e. functionalized), wherein hybridization of the base sequences with 
complementary oligonucleotide causes functionalized cantilever to bend (i.e. deflect 
when exposed to target molecules). See Figures 1-2 and captions. In addition, Fritz et 
al teach that the bending of each cantilever is measured using an optical beam 
deflection technique that detects reflected light (i.e. an optical beam source; an optical 
detector), wherein a linear VCSEL array provides a surface-emitting laser (i.e. 
collimated beam of laser light) to each cantilever (i.e. configured to simultaneously 
direct an optical bean onto each of the microsensors). See page 316, middle column, 
2 nd paragraph, lines 11-13; and page 318, right column, reference 14. Furthermore, 
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Fritz et al teach that absolute deflections and simultaneous differential signals were 
recorded during hybridization (i.e. detector array simultaneously detect the position of 
each of the microsensors; detection in real time; detecting movement of beams of light 
reflected by each of the microsensors). See page 316, right column, 1 st paragraph, 
lines 20-27. 

With regards to claims 67-69, Fritz et al teach that the base sequences are 
immobilized on the gold-covered side (i.e. reflective paddle; stiffened portion) of the 
cantilevers. See page 316, middle column, 2 nd paragraph, line 14 to right column, 1 st 
paragraph, line 2. 

With regards to claim 77, Fritz et al teach that one cantilever is functionalized 
with a 12-mer oligonucleotide and another with a 16-mer oligonucleotide (i.e. 
functionalized to detect different target molecules). See page 316, right column, 1 st 
paragraph, lines 2-6. 

With regards to claims 78 and 80, Fritz et al teach that hybridization experiments 
were performed in a liquid cell (i.e. at least one of the microsensors is positioned to be 
submerged in a fluid cell), wherein buffer solution is manually exchanged by a 
micropipette (i.e. flow of fluid sample can be stopped in the fluid cell). See page 316, 
middle column, 2 nd paragraph, lines 8-11; and page 318, reference 13. 

With regards to claim 79, since Fritz et al teach that hybridization is performed in 
a fluid cell and that optical detection is performed in real time, as stated above, it is 
necessarily required that the fluid cell be transparent to the optical beam in order to 
perform the hybridization assay and detection. 
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Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

Determining the scope and contents of the prior art. 
Ascertaining the differences between the prior art and the claims at issue. 
Resolving the level of ordinary skill in the pertinent art. 
Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

15. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



1. 
2. 
3. 
4. 
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16. Claim 74 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fritz et 
al. (Science, 2000) in view of Park et al (US 5,448,399). 

Fritz et al reference has been disclosed above, but fails to teach that the optical 
detector array is a CCD array. 

Park et al reference teaches a CCD camera that captures reflected light from a 
sample on a cantilever, in order to output an image of a probe or sample to a video 
display. See column 25, lines 31-40. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Fritz et al with a CCD camera that captures 
reflected light from a sample on a cantilever, as taught by Park et al, because the CCD 
camera provides an image of sample capture on the cantilever, which is more easily 
visualized than the graphical representations of Fritz et al. One of ordinary skill in the 
art at the time of the invention would have had reasonable expectation of success in 
including a CCD camera, as taught by Park et al, in the apparatus of Fritz et al, since 
Fritz et al teach optical detection on cantilevers, and the CCD camera of Park et al is 
also used to detect cantilevers. 

17. Claim 75 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fritz et 
al. (Science, 2000) in view of Quate et al (US 6,203,983). 

Fritz et al reference has been disclosed above, but fails to teach that the optical 
detector array is a CMOS array. 
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Quate et al reference teaches a CMOS microelectric processing system, in order 
to easily integrate with silicon-based micromechanical devices such as cantilevers and 
to produce seamless sensors at low cost and integrate them directly into computers. 
See column 2, liens 1 1-23. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Fritz et al with a CMOS microelectric processing 
system, as taught by Quate et al, because the CMOS detectors are low cost, can be 
easily integrated into computers, and can be utilized with silicon-based cantilevers. One 
of ordinary skill in the art at the time of the invention would have had reasonable 
expectation of success in including a CMOS system, as taught by Quate et al, in the 
apparatus of Fritz et al, since Fritz et al teach silicon-based cantilevers, and the CMOS 
system of Quate et al can be integrated with silicon-based cantilevers. 

18. Claims 76 and 81 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fritz et al. (Science, 2000) in view of Lee et al (US 5,807,758). 

Fritz et al reference has been disclosed above, but fails to teach that at least one 
microsensor .is not functionalized to deflect when exposed to the target molecules. 

Lee et al reference teaches a reference cantilever 82 (i.e. microsensor not 
functionalized) in proximity to a modified cantilever 12, in order to eliminate sources of 
noise, including non-specific binding. See column 8, lines 44-64; and Figure 8. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the apparatus of Fritz et al with a reference cantilever 82 (i.e. 
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microsensor not functionalized) in proximity to a modified cantilever 12, as taught by 
Lee et al, in order to eliminate sources of noise, including non-specific binding, which 
allows clearer detection of sample binding on the cantilever of Fritz et al. One of 
ordinary skill in the art at the time of the invention would have had reasonable 
expectation of success in including a reference cantilever, as taught by Lee et al, in the 
apparatus of Fritz et al, since Fritz et al teach an array of cantilevers, and the reference 
cantilever of Lee et al is capable of being placed in an array of cantilevers. 

With regards to claim 81 , Lee et al teach that the cantilever can be detected by 
an interferometer. See column 8, lines 31-40. 

Conclusion 

1 9. No claims are allowed. 

20. The prior art made of record and not relied upo/i is considered pertinent to 
Applicant's disclosure: 

Sofield et al (US 2002/0072127 A1) teach a plurality of microcantilevers coated 
with different receptors and located in individual wells. 

21 . Any inquiry' concerning this communication or earlier communications from the 
examiner should be directed to Leon Y. Lum whose telephone number is (571 ) 272- 
2878. The examiner can normally be reached on weekdays from 8:00am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571 ) 272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

Leon Y. Lum 

Patent Examiner a /J J) nil 
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